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(54) HIGH SPEED LEVEL SHIFT CIRCUIT 

(57) Abstract: 

PURPOSE: To obtain the low current consumption and 
high responsive level shift circuit by detecting a 
falling of either of output signals and generating an 
instantaneous pulse to accelerate a rising of other 
output signal thereby letting an acceleration MDSFET 
work. 

CONSTITUTION: A conductance constant pP2 of 
P-channel MOSFETs 112, 113 is designed larger than a 
conductance constant pPI of P-channel MOSFETs 105. 
106. Thus, when a level at an output signal terminal 110 
falls down sharply, a pulse signal is generated from a 
pulse output terminal 124. a FET 112 is tumed on and a 
level at an output terminal 110 rises sharply. 
Similarly, when a level of the output terminal 111 
sharply falls down, a pulse signal is generated from a 
terminal 125, a FET 113 Is turned on and a level of a 
terminal 110 rises sharply. That is, the rising of an 
output waveform at the terminals 110, 111 Is sharpened 
by the addition of the P-channel MOSFETs 112, 113 and 
the delay is much smaller. Furthermore, the end of a 
series of action as the level shift circuit is quickened 



and the circuit is compatible with a high frequency. 
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Til. mmmiiQiim&Eit(Dm-j:shf^r^mix:fi 
2(DmmmTizmf^tsn^m i w^SMwsg i «*6iBty 

r) t^l<D^m2iC0B2CDMOSFETt. V— 

^3©MOSFETtm2W^mS!om4®MOSFE 
Tt*'>;5l< ttj^L. ^l<7)MOSFETim3©M 
O S F E TO-^-n-E^no H >mffiHS<'WCjgS2S 

*^OKffiiBi!jSdt^2 0ffl:t»fi^Sa^t^oT^3lD. ®2 
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ffl^s^?75<^ 3 OMO S F E T (D^- hSffilCi^fiiS 
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^S:^-&-r'5(II{S*t!i{.Si:;^C'5. -^-bTClODIHiKS^U-^ 

4*ffiiM2 1 5 4 8 7 7 (DE, A) (DISKl?* rj , EI 
8 tt H*ia#ft=i>BBg 5 7 - 7 8 2 2 7 ©EKT* ID . 
EI9tiB:*:BI#fFi}:eBg5 7-5 9 6 9 0<0|HlgS-C& 
•5. iU±<O0 7~0 9<Dtie3)5(DU'^Jl/>':7 MUKj^^f fc 

[0 0 0 3] E6lC*Jlr^T6 0 1. 6 0 3ttPSMOS 
FETT*0. 6 0 2, 6 0 4ttNfflMOS FETT4i 
NSiMOS FET6 0 2. 6 0 4 OV — y^^ffiti 0 
iafi^T?^SftlS{Cjg«S^fnTH«. PSJMOSFET6 

0 icov-;^«ai±S{iEix*2>^ic!)iESJc:fgMS 

nX^i-S. PSMOSFET6 0 3<3Dy— ;^SSttlgfiJ: 
E2-C&SaS2<DIES!3^^^fnTt»S. dCTEKE 
2i-r5, A:'jffi^6 0 SttMOS FET6 0 1 . 6 0 

MOSFET6 0 3, 6 0 4A>e;i«.KeiHl8S®y 
-Y\ZX-nt^, STK±«)lsFF&TUi;>3iS? 6 0 7«0 
~E2<©P^©^fi$iS;5«, a*«^^6 0 7 0Dm<a*0 
»C-rS«-&tC«MOS FET 6 0 4 &:r> (ON) L 
T, MOS FET6 0 3*:^3' (OFF) -T-ScDTSte 
A-/3«^6 0 6 ©mfi:«il5t^:^d<avi74^ 5GA:^fI# 
6 0 6©«&ttO~ElWffgicU75^tn;tctvco-cseA 
*«#6 0 6©«ffi$EltLfc«-&Tt)MOS FET 
6 0 3©;^U«y>'3;i'h*«JE?£VTHi-m« 
E2-E1>VTH 

©H^S^A^fiSOfc'tJ.hMOS FET6 0 3tt:t7b-fet», 

Lfc**oTa:*7fis^-6 0 7(D«tett^^^Tufcom^i(c^i 

/<C^/^CV>traff$lC. MOS FET6 0 3, 6 0 4431L 
Tffifft E 2®^ 2 <DiEffi)l^ Igfi: 0 £0^® 

O S ^WlHlKwfifilf < ffl^^c^ T L * 5 , 
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OSFETT*0. 7 1. 7 3. 7 5«NSMOSFE 
TT**, NS/MOSFET 7 1 . 7 3. 7 5(OV-7. 
mSJ±0«{t-t?*-5>ftS{CtgJ3i!^fnTVi-5. PSMOS 
FET7 OOy— 7.ma«m<aEIT*-5»l©jEg»C 
IgJ^SnTI/^i. PSMOS F ET 7 2 , 7 4©y-7. 
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fc!S^7 6J:0ft^ttA*L. ffl#7 7tt{i^7 
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eufefi^TS-s. z.z-(;mm QRtfm^i Tito-- 

gStl^TC)ai:^ft^TS)0, fl^7 stiffs? 9CDS<5 

ow (etTattef) CDfi-^T*5 0®fiCDBt. {§#7 
7«Eimtt. fa^7 9«0m&. ©^7 8 JiE2m^3:T 
^19, MOSFET7 0. 7 2, 7 5tt:f>bT*30, 
MOSFET7 1. 7 3. 7 4 ti:*-^ UTV^S. JICIT? 
m^7 6*^High (J!itTIEtfSS-r) (7)fg^TS2)El 
mtfc*t-5tMOSFET7 3tt:t>UTffl^7 8\i0 
mmZ{Sl^. tit)l;:ft#7 7HMOSFET7 0. 7 

SFET7 5S::*-7S-&S. MO S F E T 7 5 U 
MO S FEET 7 3 fi:i->-r-SOTMO S F E T 7 2« 

■€-n{C<J;'pTft-^7 9«E2m&®7?I»l-v, ^§#7 
8 « 0 mffilCIirlP C0-X?MO S F E T 7 2 tijgtc:*-^©:^ 
ffiJ^N, MOSFET7 4«:t>CD:§Ifi3'v.i:llDa$*l. ^ 
lilC«#7 6d«Em^T> m^7 7fiOflfil:. fi^7 

9«E2me. m#7 8fiomeT*t>T. mosfe 

T70> 7 2, 7 5ii^y, MOSFET71, 73, 

10 0 0 6] 'Aizm^7 6i}^zfommz$^^tuos 

FET7 3tt:*-7L, fl^7 7ttEimfi:ii/ioTMO 
SFET 7 5Sr:t>$-&-5, MO S F E T 7 5 {S:t>■r 
.5CD■CS^ 7 9 « OmiSlCfSlA^-S. MOSFET7 3« 
MOSFET7 5tt;l->r-5®TMOSFET 
7 2 tt:r>®:^|6l'v, MOS FET7 4ti:r7<7);?;[6l^ 

r6]p;i*. -tntcJctjT^^? 9«omia:<D:^i6i's, ft^ 

7 8«E2miS:lCrp]*^5roTMOSFET7 2ttS»C3r 
>(7):;5'ISI'^. MOS F ET 7 4«:*-7<0:*-r^I'vi:JDjJS 

n. ■ovucfi-^7 6*<o®{a:. <s#7 7{iEimffi. m 

•^7 9«0«fi[. li-^7 8ttE2^fi:Ta&T3TMOS F 
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«0PSiMOS FET7 0*<0~E!Om^.T'Jr'- h*$i| 
tl5Sn. V— X®{47j*E2m{2<73PfflMOS FET7 
2, 7 4;S<0-E2Om{iTy-hS:$i|S?l$n?)^5T 
?ktC0 7<Ol2lS§7i<0 6WlHlKtCtt4iiLTjE«tCil) 
fpf Sa*«MOSFET7 2, 7 4®y-h^&*t0 
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[0 0 0 8] 08 oiuasfiEa 7 ©eks^^t, efe^ L3t 

t>CDl?*-5. ia8{3*3ViTMOSFET8 0 — 8 
«0 7(DMOS FET7 0 ~ 7 5 ^TcD^iilWIUT, 
*OHit-¥-n-?n^:*Ji£;tTtJD, 0 8 0D|1I!S;><S 7 (7>(5] 
l»i:S;4S.CD«fSfiT[8 1 0*iMOSFET8 2i8 3<© 
ralfC. igfit 8 1 1 tJ^MO SFET84i:85 (DfdWZ^tl 

^rLHm^n-ftz.tT;$,z>. }sta8 i o&t/s i i**a 

[0 0 0 9] 0 9®E8S«EI8cDlHli^SrSIC3feSUfct) 
OT*-5. 0 9tC*3tsTMOSFET9O~9 5*Tf± 
08(7)MOSFET8 0~8 5iT©;^figt|SIi;-C. 
-:>miZ-^tl-^tL-M^LX^^^. 0 9<DlHl8Sd<08<7)lHlK 
tJ|5i-5<O«BI8O0SSJci3tt-5S!ri8 1 OSCJCs 1 1 
S^|g9<7)[HliSlCiiliT«PSMOS FET 9 1 0&af9 

1 1 lCiE-n-?na*^>lfcc:tir*?.. ;&:*jmosfe 

T9 1 0(7)^-hi^mitx:hmn9 6izmu-^ti. mo 

S F ET 9 1 1 <Z>y- h«S«Sl£A;>3ffl^ 9 7 tCt^JBg 
SnT</»S. 0 8«D|5I55ft{-*5tt*gtn[8 1 0, 8 1 Itt 

sa-^at$r^M«-rst)<^><7)tt5:^ft*8 g-^-s-osteai 

*{I#8 8**E2^fi{3;feSt#«A%^^T®<-r-5Z: 
i: t>*-5., KI 9 ©lHlgSlz:feViTfi«:*aOf^to 0 ICMO S 
F E T T & S <^ -CMfflmSil «: fiJlS-r l±:t 7 (Cifi 
\i^mi&Sitfji*). mfeE2SrW;^ft^9 9, fe-SV^fiS 
Gffl:f7fl^9 8 {cS5Lc$fiS^lc:«;*->LT<£ffigtlc;Jc 

tit) {cjTv^tt dtai < ?i o T tiS. 
[0 0 10] &,±f)^f£m<OU^)Vi^y HlHlBS<D«aJTfe 

[0 oil] 

cDiBiD* ftJ;! « c: t ©psiL £ 0 s c: t li^lffi L I » i ^ ^ 

EI7»C*3V»TPMMOSFET7 2 <!: 7 4CDll>^^i7i' 
>;^S»3*/3P. ;^^->->3;i'HmffiS:VTPiL. ^ 
/5:NSiMOSFET7 3 t7 Soee^N, ;^^yS^3 
;PKtBffiS:VTNSr-rn«A:^tI^7 6 t75:-3TE I 
tA^f9ttJ;^jfS^!!gT7 8;i*^<D0«{a:<!:^C*5^IC«. ft 
^W0#xfl?ftCiJ^iTNiSMOS FET7 3 <r>mWl^:t} 
*<PS/MO S F E T 7 2 C0lSS)*g:#3* ±*bS'i:^3?*t* 
•S. Lfc*<-:3Tffflm<t:C0^PSiMOS F ET 7 2 tNS 
MOSFET73 ;5^*ICl§|nSg«TSI!(f^-r 4 t-mff 
(0 0 12] 
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[0 0 171 jj^^^ns. ^mzitm\z^wmi^i'Z'm 

^, PS?MOSFET7 4 tNSMOSFET? sow 

S<7)TMOS F ET©ffi»ig:fjT*5^14*<ftS0, til:/? 
S8^7 9*^'P>J.fc*S^ffil±NliMOSFET7 5At:t> 
T-Sig-S-t PMMO S F E T 7 4 At:i->-r*jS-a-Ctt5t: 

< fS^k: PSMO S F E T»^:^j SriSS < Tn«|5l^lC 
NS?MOSFETOffi:^*>i85<-r-5!JJ®*td&D, Jl^ff 

* -50 9 <Olfi^ {cfi*fl^j6«iJ> Uigft $ n-5 7i< E I W«jE 
T E 20y — Zlifi: P SM O S F E T 7 r -5 

^a^MOS FETOSBi!>flg:'7^**»-5*tU'^;i'V'7 h 
^^±<^ t LT*-fc®^Og;*:co»S« P SJiSI t NSi#J 
WMOS FET(^:^J^»lC*S, 

ViT«-tJ-y5 n XD^R^m^. 1 0 0 MH z eA±<0 
[0 0 181 •5-:iT*«ajttflllj2BLfcFum^*<»yiT-5 

[0 0 1 93 sfciHH;iE;^tt;ice)«j:0(Kt>tfti?m85't:' 

[0 0 2 01 

h a ) 111 ©ffittos 1 (omit E\tmi (Dm^i 



i«ffiEitcDra'jTE!if^-r*A:^m^i^?i. s-^ma 
0 im<a:Ei<fc©ra-cffiif^r?.^faA:^m^«3^c3S<E 

Yy>z>7^9 (fi^TMOS FETtBST) 1 
li©3l2®MOSFETt. y— ;^«g*ia2p«fir0<D 
nSIR 2 CD^mSJO^ 3 COMO S F E 
T 2 ©gimSOU 4 ©MO S F E T t < i t> 

WU. lliroMOSFETi^3«>MOSFET<0^^n 

s F ETwy- h«a»csiKsn. ts^nmm.^t'^'^^ 

C)ai:^m^«?t?^oTi3 0, II20M0SFET<»:^ 
4 <DMO S F E TCO-€-n^-'n<0 H U-f >^1St±SV^lC» 

m^n. *^omi©MosFETcoy-i-«gjc^i^3 

t9E 0 i E 1 i©WT?I)if^-r-5 A;bffl#®^ 3 ©M 

osFET®y-h«@{cS3^sn, saiaoiEit© 

W-Ci!lfp-r^SI£lHl8Som:^;«?*<^4 ®MO S F ET 

MUSSi. c) V—7.mMifiY.l<r>^mMl-\z. 

JC^SKSnxVV^^ 1 <^^SM<0^ 5 <Z)MO S F E T 
i:. y-;^mffidiE2©lli|gJSTF{::. HU-r>mi®54^M 

Tt»«)^l<D#fl2!05|l6©MOSFETt. d) miB 
S3|5:k'^JUi'7MH!8SO® 1. ^2 ta:>3«^^-7©a5^b 

wMos F ETiTjy- h«ffitiE-n-?n«*&r-sfs^s: 

[0 0 2 11 

7 hInJSSw^ltli:^m^^ffl?im2ttJ:'3m^-S^^«*(c 

^. ;i:te> CCOilrmS, t>L<a^6roMOS'FET 
«ft^a:ft <7>(SCD/m::^ 7jt^± L T V » -5 Pfl/f :t > b T 



[0 0 2 21 

fes. @ 1 jc*3ViT?fe^ 1 0 1 •^m^nfzm^i)<i"^)i 

->7 hlUSS-CfeO. tei^ 1 0 2Tffl*tlfc[HlKAtii!jaft 
^ii«?lHlgST*S. ^fz-j^m^ 1 0 3 $lglCUT2Efll 

;&fiWiE®<DSj!Sm{4 E 2i&miffi t-r 5 E 2^WIhIKT* 
fib. Ei<E20M^d^fe5. mmo l©4'tr*3 
ViTlOS. 1 0 efiPSMOS FET. 107, 10 
8«NS!MOSFETT«5. PSMOSFET10 5 

i 1 0 6C5y— ;^«S«jESoSfitE2©«igiS^fct^ 

iKSn. NSiMOSFET 1 0 7 1 1 0 80V— X«1S 

SFET 1 0 5 tNSMOS FET 1 0 7 (D-^tl^tKD 

1 0 1 i:bT<^>^2®a:>3ffl^SS^ 1 1 1 t<£oTti 
PMMOSFET 1 0 etNSMOSFET 1 0 8 

;i/->7 hEK 1 0 1 1 LTCOm 1 «^ai:»jff#saT 1 1 0 
t&-pTVi-5. PliMOSFETl 0 5©y— h^SJi 

^i«ta:^ft#ss^ 1 1 oic^i^grn. PSMosFE 

Tl 0 6 0)y-b^ffili^2®ffi;^fl#ig^l 1 llct^ 
^$tlT</»-S. NSiMOSFET 1 0 7(Dy-hmffiH 
U">(;i''>:7 MelSH 0 1 t LT©A:Ofi^^T 1 0 9 

fa#3a^ 1 0 9©sifim^<£f^ssfeiEii» (eAT-r>A* 

A^^t^^^ 1 0 9 0«#, &t/-r>A'-^'lHl3&l 0 4 
ttO~ElO«aSiraTlljf^-r-5. &,±<om:^]^^)l'i^y 
HlHiSSl 0 l<7D«l«£«t5f3feIllKTltt?gLfc0 7«>lHlSSt 

■fb«iaiAJl/X5e^IsIK*^TfiSi^ 1 0 2 ©ffof [nISS«0 

~E2«'^iisr«a'ei!if^f «>. ^rss^i o 2CDffi{c*5ti 

T116. 117. 118. 119, 120. 121. 
12 2. 1 2 Stt-f >yN'— 5'[n]KT3&l?, 114. 11 

suyrm^ (noroj^) t*«, mi ffi;'j«8^^i i. 

-f >/'?-:$' 0881 1 8©-^- hJctlEJfS^nT^^*. -f> 
A'-rJ'lalSSl 1 8<om:^«'r>A*— ^S'lEigSl 1 9flDy- 
-i'>A*-^'i5iKi 1 9«)W:^li-f >A- 
^088 1 2 0©y- hJ-igSi^n, -r >/N*-3'[pI83 1 2 
0(^ffi;f3«yTEBSl 1 4 com 2 y- Hciglgiii^fnTir^ 
^. yzraSSl 1 4(7)tB:>j«'f >y'?— ^'Injgsi 1 6(?5y 
- htC^MSn, -f >A'-5'IsI!ftl 1 6CDffi;j«m^S 

■fi:-^ai/m:^%^feiHiss 1 o zti^xcom i/vvxmtj^ 

-7-1 2 4a:^j:?TV»«. 2 Ui^fjfl-^-^^ 1 1 Hi 

yzHssi 1 SOT^iy- h{cg«isnTVi*ttt)tc 
-r>/t-5'i2igsi 2 loy- htcaj^snxvi-s. -i'> 
a-^ih18S 1 2 1 ©ms'jji-f >A'— ^'iHiss 1 2 2 oy- 
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MCftM^tl, -OA-^^lniK 1 2 2<DttJ:>j«-f >A-- 
:?lHlSSl 2 3<7)y-Mr}giB?$n. -O/^-^^^^i 2 
3C0ffl:»3Hy7f5ISSl 1 5©m2y- KtCt^ij^^tXTVi 

y^inissi 1 5<©ai:^H'i'>A--^'iHissi i 7oy 

^ 1 2 5 t^oTti-S. PSMOS FET 1 1 2a!y:i 

n, ^n^^no h u-r >nm\m 2 a^^jm^sa^ 1 1 
1. mimtimnii^^i 1 ot-en-^nsM^nx^^ 

4. *;tPSMOSFET 1 1 2&aCl 1 305-en^n 

»y- hmsttff^a:^b«iffl/'t;i'X»^0K io2<Dm 

1 /VVTsltiiim j- 12 4. m 2 /t;i.Xffi*iS?^ 1 2 5 
1 0 0 2 3 1 .$T. 'A\zm 1 CD|HlK»Sjf^S:|ft?q-rS. 

0i«)iHi]Sftfp?&fc75^o-^-r<-r-63s>{c, *T0i{c*3 

V^TP^MOS FET 1 1 2 1 1 1 3 ilr«t 0 ^V^fc^^ 

®a K) \Z PmuO SFET112ill3 ^f^t^JO^fc 
mi(0^m(nm-^<Di'-^3.>if^y~h$:^2 (B) IC 

to 0 2 4] 1212 (A) ttPSMOS FET 112,1 
1 3S:3lOIS?*l/iT*iO. c:ot#»*l/-'^;l'->7 hlUK 

1 0 l«EI7ta*6«)lc|fFU^/S*i:oTI/i40!)TA;/3 
11^38^109(^02 (A) <D (109) tc^fi^ny 
i7ft#d*AStmiai;'3ffi#S^l I 0 li^2tiiijm^ 

^=f-i 1 nm2 (A) <o^-n^n ( 1 1 o ) . ( 1 1 

1) tC^Trt<I!)f^t--5, ?Jt*J0 2 (A) iCtJO^T 
(10 9) ©*35<0->-ElW®jS*eHl? (110) ~ 

(12 5) \i-r^xo-^E2<Dmm$&mx'min:t^, 0 

2 (A) © (1 1 0) . (1 1 1) om^ajgfCiJ^iT 

mziL*,T*^K)mm\tm^ti. s.t>±A^K>wcmi&iK>, 

do (10 9) Jr^ri7P2/5'&}^©3:fb>5^e.H:!»W:*: 

U;tJ;^lciE^/j:(HlBSl(ifl2*fT^c3i!l>{c. p^mosf 
ET 1 0 5. 1 0 6JiNSiMOS FET 1 0 7. 108 

Tft#a5ik^*tU/m;^%^0SS$^-r5S^ 1 0 2<n'p(O 
-f >A'-:J'|5IKl 1 8, 1 1 9. 1 2 OSitJiJlCti^L 

132 (A) <D (1 2 0tB:'3) COi£}g75t^T^P< 
(110) (0&J^$fgi^L. AOSteL. 750«T(7)ii 

jg&jf ofcft^&jgtJk^. yrm^i i 4« (i i 

0) t (1 2 0) <D'lSim<D>f7^m^t^Ct\Z^Kl 
(1 1 4iil>»j) (Dm^\S.mttj.^. Z.<DWim (1 1 4til 
Jj) «m 1 ai*;fa#jig7- 1 1 0©A-feT;&fiDRJlci>v^T, 

-i'lHll^l 1 6«y7lsIgSl 1 4 0a:>3$S4SLT»l 
>''<Jl'Xa:;'3«g^=^l 2 4*^^,112 (A) CO (12 4) (CtS 
rS^Ki^tx^C^Tli-S. -f >A'— ^'IhISSI 2 1.12 
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2 , 1 23ty Tmm 1 1 5 RV^-i >n-3fm^ 1 1 7 
t)SaMLZi-l'>A*-5't5IKl 1 8. 119. 12 0ty 

7(3^1 1 4stx-f >A--i'[2iKi 1 et^n^enmm 

0*ffi^T^2A;l/;^ifl:/3«?l 2 5*^^02 (A) <0 
(12 5) fCl3^-r®#iSfl?S:f^l3tt}LTViS. 3^^i302 
(A) © (12 3 tB:*3) **-r Wt-i'HK 1 2 3 com* 
't&m, (1 1 sa:^) *V7IhIKi 1 5<0W:tiiKJg*^ 
LTVi*. i^^ClCPSMOS FET 1 1 2, 113*01 

\z^rmzm^vitm^(r>m^mipmBt:^2 (b) t 

^f. PSMOSFET112. 1 1 3(Da>^i7^'> 
;^;^Sc/3P2ttPSiMOSFET 1 0 5. 106<D:J>y 

T&iximtm^m'fi i o*i«i<3i^Td«*t, mi 

OS FET 1 1 2*i?^>b. *^-Oi5*t;^^<Kibffi:^*< 

At^isi*, m2mtim^^'Ti 1 i«si<ja:-&±3its. 

«6{cm2ffl;»jft^^^l 1 l75<lii<ir^T*<^im2/t 
;i'::^ffl:fjjS-7-l 2 5*^e.AJI.x<I#A^%5feL., PSMO 
SFET 1 1 3 7i«:t>L.. ^ 1 tli:^ft^aBi' 1 1 0*<Si 
<a:-fe±*<S, t5*»3PSMOSFET 1 1 2, 113 
*f=tJ!)DLfec:i:i;:J:D02 (A) Ttt (1 1 0) . (1 
1 1) <DxL*>±il)iK>mmtm-:3T^0, ii^-ommi!)^:k^ 
*>-pfc*i02 (B) {CiSViT ( 1 1 0) , (111)© 

f3:<fi-oT\>^^. 1 /W7.mtji^=jF 1 2 4 , ^2 

/V^X^il;'3^STl 2 5;<i^^«'f >A-5'IhIKi 1 StS^S 
1 2 0STO51M^}-feL<«-f >-''<-5'IeIS$l 2 1*^?, 
1 2 3*T®a]^^3-dV'?;i.x<^i|@i:;^coT-e-OP^;t*ttP 
SiMOSFET112. =£>b<« 1 1 3£:^>$-l3-:SC 

10 0 2 61 ©K^j?;*i<g:^S-C*-5!0^ CCTPSMO 
SFET1 0 5. 1 0 6©0P$tlligL/fcaST3ElC'h 

JET^^.. ^:n»SEi/E2©<ii*igir/jx$<ig:£T#-5 

Ci^jS^fe-rS. C(7>El/E2©M*VjNSl,itl,j5c:t 
E l*> e. E U^JU^tftcO U > xA<it;*c-r S C t 
Ufc*J-3TBIl©2|s:%?^Hia5jSU"^;U'> 

[0 0 2 7] l2l3«*^lJR©^2C[)3lig0tJ$:7n-r[HlK0 
t?*5). 03 (A) lC*3UTfiSi^3 0 lTW*n«:<75;J« 
S*U/>?JU2/7 M1IKT»0, SI 1 tZt5;tS®l9 1 0 1 

Lfcd^tjTPSMOS FET3 0 5. 3 0 6. NH 
MOSFET3 0 7, 3 0 8 . -f ^'Isli^ 3 0 4 . 



ti:;4-5©T. :i©'''tJU;^<lii5J-©i»$PB'i$iSiSLfc^(tp 

SMO S F E T 1 1 2 t 1 1 3 \i)^\Z^y UXV^S. c 
0<J:^mitii:f7S8^.l i o. t) L< ^^2 tti:>jjiS^ i i 
icDm^!:*E2«)^<4J::^o©»iPS/MOSFET 1 i 

2, 1 1 3 J:«3miJ)^:^70i§l/»PllMOS FET 1 0 

6. t>t<ttl 0 5T?*-5. Lfti!)^'DX:fz<^i/nyi7<D 
ajg^fblrJ:oTl!jf^-r-5<t*NS!MOS FET 1 0 

7. t)b<ttl 0 8*^3f>T-5<i:€®»Si;^j:e,;^V». 
et±t±^T0 2 (B) <D^"f 5>i)'5^-v-MC^-rJ: 

5icmiai:tsg^i 1 0, .^2mtim^m'f-i i i\t^ 

5©«PS!MOSFET 1 1 2. 1 1 3 T*-5CD-C, l5 
Stfe*i£TS-lJ--5C:tAd:< PSIMOSFET 1 0 5*5J: 

->:7hlHlSl 0 1 'bL<«*5!B^co;ai3gi,^jp->:7 p^igj 
Ko?fta«i(i{o>ci|^* 1^*5 co«m^S!^k®!^cD P SIM 
OSFET105. tU<ttl 0 6 tNSJMOSFET 
10 7. feL<lil 0 8A^^^{C:t>UTV>SW<75a3ffi« 
BfiTfeScDTPMMOSFET 1 0 5. 1 0 6©/3Pl$ 
/hS<TS;i<i:*<m3fc;5. HfCPSMOSFETl 1 
2, 1 1 3fc:J;oT;£i;S?tt*til5<:^:3TViSi!^, Sam 

SafiJ£**-(£T-r-5. it«e3feI5lgS<75EI7©0fTieBJJ;-5 
\zu^)l'>y hmm^lE1S\zW}i^T^i^izii 

[0 0 2 5] 

[»:4] 



A:'3ffi#ia7-3 0 9. 1 o: ^2m 

:^ft^SS?-3 1 l«iai©PgiMOSFET 1 0 5. 1 

0 6. NMMOSFET 1 0 7. 1 0 8. -i >J-<—^m 

5s 1 0 4 . A^ffi^M? 1 0 9.^1 mtim^^'^f- 1 1 
0. m2tiitiin^^-j-i 1 1 {c-€-n-en*tj«:LTt3DPi 

— WtSS^&L/TVi*, 03 (A) C0PiaMOSFET3 
12. 3 1 SJiEmc^jitSPSMOSFET 1 1 2. 

1 1 SlZ^fBLXat), m—omht. tSS^LTV^S. 

BI3 (A) (omms 0 2izmt.ntt^^i)<m^^imtii 
1 tmu^<r)\iz(r>m^mi&'^$>^> o 2054'^ 

*JV»T3 2 0«7> K • 7> H • y 7lHlSi (AND • A 
ND • NOROK) TfeO, 314, 316, 317. 
3 2 1 «i' >/'{— ^'[ElKTfef), 3l5ttyTlHlSS (N 
ORESS) T»t3. 3 18«73'5=-0K (LATCHlsI 
^) T»0. 3 2 2. 3 2 3\ii->tim^ (NANDH 
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^«-T3 1 0«AND • AND • NORIh]SS3 2 0<7)^ 

1 IfiOA— rS'ESSS 1 4*JSTAND • AND • N 
ORlEiSSS 2 0 0^2 ANDOm2y-Mcf«iK$nT 
U-S. AND • AND • NOREKS 2 Ocotb:^^-^ 
A-5'[iIK3 2 I©y-Hrjg|3i$n. OA-^'^Jg 
3 2 I©ffl:f3(jft-%^fl3cffl:^ij8^3 1 9 t^^ioTiJO. 
t)^-Dyy^^^3 1 8(D-T'-^A:h (D) {Ci^i^^nx 
US. ^•vf'lHlKS 1 SOVXi'— (M) ttl:^ttAND 
• AND • NORESSS 2 0 cD^ 1 AND<D® 2 y- h 
irlSMSn. */i-f >/1-i'laIIK3 1 7«:igTAND • 
AND • NORlRlSSa 2 0 ©352 ANDCDlK 1 y— He 

i«iBEsnTv»s. Ml ai:'3(i#^-T3 1 otm2mijm 

-^'HISSS 1 6$iST, ^•yf'lHlgSS 1 SCDi'Dyir H 
y-h (CD fCtS^^tlTV^S. *fc/yiHlSS3 15 
©ttl/jli:^>f*[nI8S3 2 2. 3 2 3 ©■e-n^tl<D»2 y 

— htc-^-n-E^mSi^^rnTVi-s. ^y^msss i arov 

7.^- (M) ^i^:'Jtt■^>HIHIS&3 2 2©^! y-htc^ 
MSn. -1'>A*-^'®K3 1 7 (DmMti->vm^3 2 
3©^iy-h«;i»^$nTV»5<, ifc::f->H0!S3 2 

2 t-)-> HlHl!S3 2 3C?-t-n-?n®ffl:l3tt-5-tl^'nm 1 
AJP:^tt',:^Sg^3 2 4. SI2n;i.xa/j^T3 2 St/f 
-3TViS. ^t55y5^[HfSS3 1 8<©*^W[HlKlfl}B£M* 

03 (B) JC^T. 03 (B) K:*5l/iT3 3 1, 3 3 3 
ii^ayi; h*y-h'r>A'-;J'EJgS-c^D. 3 3 lliir 
Uvi^m^ (CD A^IE©S$, (t^*e^, 3 3 3«i' 
Dyd?«#*tftOB9, m^Sre:^*, 3 3 2«-f>A*- 

oy- h 3 3 4 tCT'-^ (D) ttl^3 3 

5tt-f WN'-5'le]8S3 3 2 0y-h{C^S2$n. -f > A* 
-5'teISS3 3 2«m:^3 3 6 Jii^ a J' Hy- K >A 

-:S'iHisS3 3 3©y-hirgi!s$n, i'Pyi'Ky-h 

>A*-5'lHlSS3 3 3 <Dm;»jtti^ a y Hy- hOA 
-$'[ElK3 3 l®a:^3 3 5i|i?iK$nTt»«.. CCOi 
>A*-3'[h]SS3 3 2<7)tli:^3 3 6 y^^msgt u 
T©V7.^'— (M) m:'3ft^i35:-:3TV»4. Z.<Dt.^{7 
uyi; (CD ©#7i<IEOP?»ix-^' (D) ffi^d^As/J 

^-IHIKS 3 2 i^D-yi^ Hy- h-1'>-'N*-^'lllK3 3 3© 

[0 0 2 8] $T. ::©i^fi#a^k^HiA;i.xfi£*lsi 
SS3 0 2©3t(rf^€;?!>:tCSii3aLTU<. ts.ii3 0 2 ©ft# 

i^fiJfflbT^l ta:^ {1^*58^3 1 Q t^2mtimmi& 
^3 1 1 ©/£S©jSl^«^*aS?LTffl:^j-r-5C:i:lCJ: 
•3 HfCi^ ii ->7hlHli^$BWiUfcm/S<J:7ioT 



$T0 3 (A) <r>M^m^t:t>f)^K>^-t<^:s>ik 
fC, *-rPliMOSFET3 1 2t3 1 3$lll9^l,i/i 
S-S-C^-f S>i^^V-hS:0 4 (A) ICtSL. 
fSl^aOlCPSMOSFETS 1 2 t3 1 3 $#tti)nx 
03 (A) ©lHlSSiiO©:$'-|'5>i/5^v-h*Bi4 
(B) {CLfer. 04 (A) (iP5'iMOSFET3 1 
2, 3 1 3$SJOf^ViTi3D. Z:©iSS*U"^JU'>:7 
h[5ISB3 0 l©A;^)m-^SST3 0 9\Zi7Xiyi7{m^X 

n^tf^\\iitim^m=f-3 1 o. ^2\i&f}m^^=f-3 i 

lf±04 (A) O (3 0 9) , (3 1 0), (3 11) 
\Z7riT'XSL^iift^, 04 (A) O (3 10), (3 1 
1) lc^TJ:'5lc2:-^T*<i5©f£:§}d:3$<. it-&±;!><iD 
**iSV». ifUy:7<DX-h^WlSLm (3 0 9) ICi*LT^ 

]^<j£:^T-i)lc« (3 10). (3 11) ©-tn-^njB 

m ^ tC^S U T E 2 ^ © ttS ® ^^^S^tt^ < L 
CillC^^j:^. i7Uyi><D^it<Dm^W)^^(7im (3 1 
1) ®ft-^«^a<Ji6§L.T:fef3. IE©^(i (3 10) 

®^t^*<^ji<^^;:^UTV^s©*^04 (A) ©^'-f^> 

-t-nfc^SUT (3 10). (3 11) 
nif^Vi. ::©8fmJiS:g21SLT«riSC(>34i7y5^[HlES3 
1 8T?fei3. SQ*3tt*©**9->f=-IiI8S3 1 8©M<7)ft 
^. RtX-f>A*— ^^[11^3 1 7T?*I9. 
Tt>4©*«. AND • AND • NORI1ISS3 2 OTfc 

J4tjy7tHlSS3 1 5. Rr;-f >/\'-^[Hj^3 1 ST 
7y5=-[Hl8S3 1 8®7^— ^'©lif3ii^©^''f 5>i)'?£|i 
SLTV^S. 3.n«m-^^)5Ktli;jS8^3 1 9©ffl^*<^ 
Lfc^JgtC 7 y 5^111^3 1 80M©ft#. Rt/-f>A* 

01^3 1 7 (omsimn^tnm^^^i^xh'k^ 

Iftf^TSA^e.!?**. */t±>KlHl8S3 2 2 t:^>Hl5i 
SS3 2 3»:J;oTMia:^jfi#^^3 1 0iM2ia;/3{i 
#saT-3 1 i©jii%T75*0*Jg^fcA;i/::^*fl:ci. ^i 
A;i':^ai^fi|-T3 2 4. ^2/'«JUXUi:^4ig^3 2 5*>e> 
tH:^UTt»*. e;±©t^i^$7iTLfc©;5<04 (A) <o9 
< 5>i^?-\'— hTafe*. ;5i:ICPSMOS FET3 1 
2, 3 13*03 (A) \Z7ntmzm^Lrz^'^<DM'^ 

fiiV^w^m^mA (B) \z7P.-r, fMJW7.^iim'f2 3 

4, M2A)u;^di;'j^TF3 2 5 io. -^-n^n^ 1 ti};^ 

fa#Sa^3 1 0. m2iil:^;<t^^S^^3 1 KDtL^y-f)^^ 
^U^It/WTsm^il^i^fl-^n, *^-:3PSiMOS FET 

3 1 2t3 1 3©-«-n-?-'n©y-hmi5{c{Riii&LTVi* 

©T^ltll:^«^M-?3 1 0. ^2di*{t^^^3 1 1 
<r>±% 0 it t> IK < 0 . ®MB?Fb1 t> 'PU Kti-oX 
^^■5. ei±lCJ;0'f WN*— 5'[hJSS3 1 4. y7[HlSS3 1 

5. 7-;/5^InISS3 1 8 ©M©m#. {t^-&fiKHl:>3S^^ 3 
19. ^1 A;i'Xtij:^^7-3 2 4. |g 2 A;u;^di;^jSS? 

3 2 5 ©&®-^iSJg*^0 4 (B) (D^n^n (3 1 4ttl 
;j) . (SlSa^fj). (3l8Mttl*j). (3 1 
9), (3 2 4), (3 2 5) ©«|tc;&t>TV»-5. 
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±, 03 (A) <Dmmi&-^i'^)Vi^y hm^(7)iL%± 

[0 0 2 91 K5tia*U"^;U>'7 hlHlKCOfflCi5||,^0II 
*S^-rtHlBS0-C*-5. 0 5JC*>ViT«fiS5 0 ICO+WIl 

0 4. MOSFET5 0 5. 506, 507. 508 « 
•?-n-6n01fr*3(t'S-1'>A*-:J'|Hl!Sl 0 4, MOSF 
ET105, 106. 107. 1 0 SlrlglCj^fKLT^ 
t), H5(75PMMOSFET5 14.51 SA^mftiZfi 
ttiO^enfe-bOT^S. 0 5 t*3tiTPSjMO S FE 
T5 14. 5 1 5t±mii8E2<!:PSMOSFET5 0 
5, 5 0 ewraiC^tl^PtlJf ASn. MOSFET51 

4 hmm\txtim^s^'j' 509 ics^g^n, mo 
s F E T 5 1 5 (Dy- hmm\txtjm^^^ 5 0 9 ©ft 

UiJbeOia5O@K{iS£5l5«[lK«'JTa&tffc.0 9C!) 
iHlKiiMOS F ET<DJll;F7)<^S$nTV^5(^)?«>.-C*H 

[0 0 3 0] S«:S*:U'<Jl'->7 hlHlSSSPtLTttSS 

[0 0 3 11 s;tEi. atjc03 (A) (Dtp-czmmco 

ffi :^ -r * iHlKiT »tl fSffiC) t) ^ 1/ 

[0 0 3 21 ifcEl WlElK<^4'T3iClro-1'>y\'— ^'lU 
SSl 18 — 1 2 Oi. igi;< 1 2 1~1 2 3fiA;l/X'I® 

[0 0 3 31 hlUSScOfisJtLTBI 

1. S5, 08. mQO)'p<Dm^m^hif, ^ftts^^ 

[0 0 3 4] ift£k±(DU<JV^mzi5i,^xn.Miii0n 
teT. El. E2*<iEffi® 2miISC0ii-&l;'PtiTSi?^UZt 

iEfiiA*omtt. -EI. -E2A^fiffi«2miis«a-& 

T=bPSMOSFET; NSiMOS FET$jSeco«|^JC 
[0 0 3 5] 

^E:^3«iSV^MOSFETi^^>MOSFETS■SS:^t. 
n «;/ i7 ft^(Dfg'fbll?©^».IBSft^>»j (^)i§5 V^M O S F E T $• 



[0 0 3 6] ^tc, mzm^<D$£.{t\znL^^-t)i^<fs. 

[0 0 3 7] *fea(iji!EL*:m(wf£;^tt*ts;<^^TViS 

[0 0 3 81 Sfcffllll20IB8)i^:^Oi§{t,i:>^C9MOSFE 
/hS < Wt-^-r^ c t ir J; 0 HMflS5<Djfeif < t 

[0 0 3 9] */::±iBW|?im<7>m«tMOSFET©IS 

mil *5!W(O^l©||4S0iJ*S^-riHlgSEIT*-5. 

[0 2] *^iW<^01©[sI8S«Di)!i-f^*^-r^'-1' 5>5^ 
5"^— (A) ttP5!MOSFETl 1 
2, 1 1 3i£|^V^fclii^©5'-r5>>/5"-^>- h. (B) 

[0 3] *%?q«>S2©||SSM&7K-ri!i1^0-C&«i. 
XttS (A) «:fe{*:®;SfigS:5^riHli^0. (B) tt (A) 

SS0T&*. 

[04] :i^^m<D^3(D^^<DWli^^7R-r^'i S.>if 
;i^t*5 (A) fiPffiMOSFETSl 

2. 3 1 3S:M4l/i;t.Jl-&©5'-f 5>i''5^Y— h. (B) 
Ji0 3 C0lH]iSO«'&O5' 'fS>y5=-r-h"C*'5. 

[0 5] *:%W®[HlKOffi-Cffll/i?>n^S*^'^;i'V' 

[0 6] ^•^;i">:7H5i8s*fflUi:^i,»TSj^c^fc^iS 

JS«)(I#iSrGA-S«S-&*^byi:EK}0T*S. 
[0 7] S£*<D^'<;l'->7MHlSS0^1(Dfi«J**-riHl 

[081 t«3l5OU'<;i.->7h-lEJ8Som2C0W*^:riEl 
8S0T^^. 

[0 9] ^^(ou^)i''>yh^m<^fH3(Dm^7ii-rm 

iS0TS-5. . 
[^^<7)gJi?qi 

7 0. 7 2, 7 4. 8 0. 8 2, 8 4, 9 0. 9 2, 9 

4, 105,1 06, 112, 113, 305, 30 
6. 312. 313, 505, 506, 512, 51 

3. 514. 515. 601. 603. 910, 911 
• • • PSMOS FET 

7 1, 7 3. 7 5, 8 1. 8 3. 8 5. 9 1, 9 3. 9 

5. ] 0 7. 1 0 8, 3 0 7. 3 0 8. 5 0 7. 5 0 
8. 602. 604 - • • NSMOS FET 

7 6. 7 8. 7 9. 8 6. 8 8. 8 9. 9 6, 9 8. 9 
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9\ 10 9. 110. Ill, 124/125. 30 
9. 310. 311, 319, 324. 325. 50 
9. 5 1 0. 5 1 1. 5 2 4. 5 2 5. 6 0 5. 6 0 7 
' • • 

101. 301. 501- • • m^U^Jll^y MhISS 
1 0 2 . 3 0 2 • • • m^^it^th/Vl7.^±{B\^ 

103. 303. SOS-'-El^iE 2I^<DmW.Oi^t 

104, 116. 117. 118.119. 120. 1 
21, 122. 123. 304. 314. 316. 31 



7,321.332,504, - ..-f ^gjjg 
114, 115. 315* yjlHlSS 
3 1 8 • • • ^y^\3l^ 
3 2 0- • • 7>H • y>H • /7lHl!S 
3 2 2, 3 2 3 • • • :^->HEhISS 
.3 3 1. 3 3 3 • • • i7nyi/ K^- h-f >A--5^IpI!^ 
334... 5^y^[HJSScOD«^ 
3 3 5 • • • y^y^Sl&CDMOR^m^- 
3 3 6 • • • yy^[Bi^<DMm^ 
8 10. 8 1 1 • • • fitri 
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